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(54) mvxDZfti *^^PA^o*jKB^wz^(ojKtts#r«s»««ftv*a)«a^ 

(57) Abstract: A composite chromium plating film containing hard particles in fine cracks in the form of a network formed on the 
film, wherein the above fine cracks account for 10 to 20 area % of the surface thereof, the above fine cracks distribute in a density 
of 1,200 to 2,500 pieces/cm, and the above hard particles are contained in a content of 1 to 15 mass % relative to 100 mass % of the 
whole plating film. The above composite chromium plating film is excellent in abrasion resistance and the resistance to seizure and 
also is reduced in the attack to a mating material. 
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/J>*,S{©*0D(&WttiO-2OTO%tf*)9, £?£L<fiiO-i5S«%T-£>3 0 AM 
W*E^»t5»/h*a}©^«ftttl,200~2 1 500*/cm-^S>!),»*L<fil,500 
"2 I 000*/ / cm-t?feS o #/J^g!«O*ffii&**in0E«%*fflXf4tlR/J^So^ 
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Luzex f yr/^ABffete3i#ws6it(*s:^th=^=K)tcsi>3ii^ % m&y^b 

Luzex F Standard System Ver.3.30 SrfflV^THH^SU ^K^^^^^S^Bffi 
(128 u m X 16 u m) tf^^hm^OMV ^^cD^ftEffi^^L? 1 I ^ct>©£^m 
m<DffiffikVtc 0 ^L-CilE^fliSBOE-fl (128m x 16 m m)^100M%<hUT, $C 

[0021] &mm&£htzM^^M<DftmiB%. (#/cm) (4, &MM&10 x 10{f(D®|l 
f$t"¥KifL, #^fc^^^ll*®{-ft$10 cm©iSi^^ftS{-5-10*: 

[oo22] ^j^o^/js^^F^f^^ ztix^^mmm-it. mmmtiK^m^nMcom 

100K*%^LTl-15g*%-e&i9, »*L<tt3~12S4%-C*5. 

"i5®*%T'fc5<b, m'^MMftizfMmft*tf£feftifc&n£*iz><Dx\ &Lm<nm 
mn&Rx/mm%mmmmtt^fa±i-z> 0 m^itmtnm&%Mmxitwm 
m&Rxfmmzmm^&u -Msmmomxirm^mftimmm^zz: 

<nt («*%) ZWM1-Z>^tlM*tbtc a 

[0023] mWn+lZ, Al O , SiC, Si N R WVT^VK^bftSP^iltf fttc'J>f£<bk 

2 3 3 4 

-ffi^ibftS^&lfclX, SiCRXf/XiZSi N ^y^O^iWfJK, Si N frbft 

3 4. 34 

Stf);$^W?£U\ fiIK^©TOm@H0.3-5// m/5SfcmX, 0.3-2 n mite. 
9£?3:LC0.3-l.5 w m^CffSU\ ^M^cD^S^-^S M m^T'tttB 
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[0024] 5flR©ff$fil0— 200/im#$fSU,\, &m<Dm£&10um&ffiX'l*. t°*r-vy> 
^^O^^OOMmSfCLT^nWiO^^fe^tlT.M^t^HS^m 

[0025] &>±<Dj:tt&m&mmzjL98&'tzb, M^m^^-t^m-nMtmt^ 

#«»3:±iB*SHrttafe5. ffioTJ»*6*sJifirUTb, *»8ll©&ll!IH:fllffcig#©JH 

[0026] [2] m&fv^&iz&mvi&f&jjm 

*»W©*^oA»o#«aitt, '>&<^®tft*n^ (CrO ) , fifEH(H SO ) 

3 2 4 

W4»)Sr«*U (a) *»o##<0TOE^K**A*o#Jl£JIMU (b) m>ti 

[0027] a) ae>o*»jiua 

3 

CrO ©«&&tf*200— 400 g/LT'fe'?, CrO :H SO =100:0.2— 1.2 (K4Jfc) "Cfc-B 

3 ~ 3 2 4 

[0028] ?p Afco^* ©ffi»K : f-«>'&*SSrlO-200 g/Lt1"5©*S»*U > C;rlfc 
±t)^^^l-15KS:%}cr^tt4>^,m/h4^rt{e:^iim^M^ 

3 4 

3 4 

[0029] tr^yitm*. #H*nA»o#&l£©Hffl«*tt«:lRj±$*'5 0 *o#?S^cD 
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2 6 

[0030] ^^>mm^i^^\^<Dm^m(owA-nM^^m±^^m^ 

0.1 mol/LriS#*L<, 0.04-0.07 mol/L*S«t9«F*L<, 0.045-0.06 mol/LtfSfft 
fc#*U^. r<DjgJg£0.02 mol / /L*« < k-r5i:m/J^^^^i ) 200-2,500*/ / 
cmloSeM* , — *-0.1 mol/Li®i:"t-Sta:Jgiasjife</«CSWfiH±*S*>5, 

[0031] T=^-^m#ffifttt#Jtt«>o#»o*S3S^«r<ST$-&, WWfrT-SrW-J-^fc 

Ktt^**— fc^Mfc**STO*S*>* 0 &o#i»0>£BaR;*JttlO-7O dyn/cm^-f 
SO^U, ^OTtfeT-^-^^BfStt^iJW-g-WftttlOO- 1,000 ppm(K* 

[0032] T=^^MStt»JtLTfi^nAftot»^^^*7s'3tf5Rie>r^->'^aS' 
WttfTlESttl): 




...(1) 
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{tctiL.x l \t^^mm, y>^s> ***>mm. ^/u^-y/um, ^Tt^mM 

, T1E:£(2): 

Mb2] 

CF3 ^CF^GFs 

> =C \ Ar^tf "(2) 



CF 3 O 

TIE5C(3): 

SO3M 1 SO3M 1 




O O ...(3) 

CF3-C C=C-CF 3 

CF 3 ,CF 
CF 3 CF 3 

(^LM'«Ty^y^^-r o )(C«ti9^$tL5{h^, #§S2003-210967-^|» 
^<£>TfE5$(4): 

Rf-0-CH 2 

HC-OX 2 •••('*) 
CH 2 
QX 3 

[fcfcU X 2 S.t)«X 3 tt^^m?AiZ:}C7k^il«f4-SO M 2 (M 2 f47k^J^^3?.{4T 

3 

3 

#H2003-286246#^|B^(DTIE^;(5): 
Ht5] 
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Rf-0-CH 2 

R-<p-CH 2 -OX 2 ,-(5) 
CH 2 
OX 3 

[0033] yymmm^^^m^mtvxmm^mmvxhx<, mz.&7*-v^y 

100, |5H00C\ IH110, FJ140A, [WJ150, IWJ150CH, PA-K, PJ501 (£l±.ffi&£ , 
[0034] (2) feotligS^ii&ilig 

ffifcU 40-60°C(D&ot^MS. 1^20-80 A/dm 2 ©«jJfHgST"C10-120S>W 
ftittcSte**, 30-80 A/dm 2 ©MM&t>*40-60t;o&o#M£TX:-10 

ttfc»*©«tt*AiSfcs<K**, 5-60 A/dm 2 (Dmmmffi,&mRmo-6o°c<D 

[0035] ^««MS^5A/dtn 2 *«-Cfe5*\ $Mi^lfrD#><>$1&1EL&ti*50'C&m 

xhztK mm&mmm&6otj>5fcmx&z>k, ^bMm<Dm^^+^xh^m 
tf6o°cMxh%i)\ mmnm*$Mii)i2oo&m-?3bz>b. w^^M^mt^^—x 
[0036] ±u&^T.mRvmm<&mT.m*mmi-zb^£.'o, m<D*>o%m 
Kfc»jai-arw*"T?#a. s^^A&otMoji^ */hft£!4>&9£**. 

fife, mSJMBftx &oM?M> *«TOB*W#Sriifi»|»'f-5rtKU;»)il«E-*-5r 



# 

WO 2005/073437 



11 



# 

PCT/JP2005/001277 



[0037] eL±<D&t£&nmi&if&\z.JM* &9tmz&mo£Bizs.<>x&&rz>m a # 

[0038] *38WS:«T©ll«0!ltcJ;t)$e)t^ilfflfc|ftW1-5i^ *38Mf4*n&fcRS* 
[0039] *M*flHl 

(i) mfcK<D\m 

CrO :250 g/L 

3 

HSO :1.2 g/L 

2 4 

H SiF :3.5 g/L 

2 6 

Si N : 0.7 m m) : 100 g/L 

3 4 

tt?w, Hssgrtt**-**) :5oo ppmmmmm) 

[0040] ^*X^«(SK-5)*»e>*S^ft(5mmX5mmX20 mm)Sr, 3?®*!$ (Rz: 

ffjMabrbo £S£*M£<©ffite££te£ii\ 60 A/dm 2 ©mi5fEM,K.^55 0 C<D#>o 
fcttfc*Ml©ffite$rKte£"g\ 55 < CW»o#»a^T-e2^30S>ffltB*IESrPn*Pl-5 
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30 A/dm 2 wfsis^x, m^momm fct^KL 

^ID^^JIU 120 m m©K©M^ifto^I^KLfc. 
[0041] (2)#fiS^>t©« 

ppm mmmm kLtzsift±mtmm\zLx, &fEKut (mmmmm 

&:20 A/dm 2 ) a 
[0042] (3)i«RKK 

MUho itiMsSJ^KfStte, ^(FC250)^^^-5K7AMO^y^9'f-7-W 

$Sk <?□#: #30] £0.15 ml/ft<Dmi£X*mTLtetfb. 0.5 m/©W}f 

490 NWM#mTT-4B#P f gf*i&£fTl\ #^>t^t/#BSK^>T-cO0^*, & 

■ BWMfctttt, #!§t£ifcJf<£>m*€«;£l00i:-f 5£ eJ^*J§£^J;<9MU-c c # 
»W«>flt/h**l©*Ed5Wfci 3J»f6»*B«i©Ba«Srig2^-r. B92*>e>lfl 
fea»&J:5K:, ^hftJ^M£«£l0®«%.^±<b1-5<t, @ EJ*#§**8Bi:# 

^wW5^,§ 0 L7i^L«/jNfe^co*E^^^^20cSa%^ir1-5<h^fll^5|fe<^ 

[0043] &mM2 



# 
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««ttas#fejx«ri:3j^*»5. wbnmnmm £^#1,500*/™.^ jbr-te, 

[0044] »5gfl)l3 

»o#»*©T=^3R*iBflHt3W«**50-1.000 ppm(SfM2fS)0®fflT?f£ 
X.> Si N fci^fcg&SO-lOO g/LcDtSffl-e^x, ^o&m««i££20 A/dm 2 !:' 

3 4 

3 4 

3 4 

ti<6TLfc„ 
[0045] »3tflt|4 

fto#»4 I ©^>'^*>'ifcaift(X/U*>Ka»a)S:0.001~0.09 mol/L(0.1 
^t©^SrlH5{^-r 0 H5A»5>W63i»<CJ;5f^ ^*>ltS»aE*0.02 mol/L 

[oo46] &mm5 

fto#»tf©T=^3R»B5iStt3W***20-940 ppm (flfldft) ©ttHTSC 
x., *voa»«m«*««:20 A/dm 2 -?— JEfcbfc«^##WlilBI«n:LT, «8tf> 



♦ 
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100 ppin«±«iipf siifcitJ, awft^^iik/j^Aartt-aiJiittfcsioiiSix^ m 

[0047] iMlr^ 

##f!)l<irP«^LT, M (SK-5) d»e>*5^tt(5mm X 5mm X 20 mm) £ 

fc5lW^$r^§H20i|ft0igU 120a mOffS©*-^nAai!>o#AJIIt*^J«L7t 

o 

[0048] itmmi-io 

[0049] 



# 
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ffl No. 


CrOj 
<g/L) 


H2SO4 

(g/L) 


HiSiFa 

(g/D 


(g/U 


(lOOg/L) 




<K UU USX./ J 
\u jr m i-LLi/ ■ 


12: "ft tfe t/l L -cC 




260 


1.2 


3.5 


5 




600 


30 


20 


JKW2! 


250 


1.2 


3.6 


6 




500 


33 


20 


mmm z 


250 


1.2 


3.5 


5 


SiC 


500 


31 


20 


Mm 4 


250 


! 1.2 


8.5 


5 




600 


29 


20 




250 


1.2 


3.5 


0.5 


Si 3 N 4 


600 


30 


20 




250 


1.2 


3.5 


2 


Si«N< 


500 


32 


20 


■ J*«E#f3 


250 


1.2 


3.5 


8 


SiaN* 


500 


30 


20 




250 


1*2 


3.5 


6 


SisN< 


500 


31 


10 




250 


1.2 ; 


3.6 


5 


ShN* 


500 


31, 


30 




250 


1.2 | 


3.6 


3 


SijNf 


600 


31 


5 




250 


1.2 


3.6 


3 


Si»N f 


600 


30 


10 


fc&wa 


250 


1.2 


3.6 


3 


SisN* 


500 


31 


25 




250 


1,2 


3.6 


3 




600 


31 


SO 


VMW 10 


250 


1.2 


8.5 




SiaNi 


10 


69 


20 



£ : (1) ¥-m*m : 0.7 m m, M : 100 g/U 

(2) j^p p H ^ r^-v^Mioj (7**«M*^*7vu»Ma<*^ «eS;^4t* 
[0050] (DiMMftttft 

(a) nas^immR 

#6«R{J:«t«JISI'<fc. WJ**H4tt, it^lOO^Jt^^S^iOOt-rs i 
*6*»*K:J:&ffMlliLfc. *fcftW?fe*ttfi, tt«Wl(W>*aW©*#6*Srl00 

[0051] (b) jfc&ft3ttRMR 

2) ©JW6**100fc-r5« W*#g*»jB[t J:*)ff«Lfc. ft***2&l*B|8K:j3* 



^^^^ 



# 
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1". 

[0052] wmmttzmtm 

&mfti&%m-&®&'*i&ft$m6b. go ^r^v^i-mt, m mmm&A 
m&mr, mmmtL-x^-^^/H^^w^-wp)^, p b p#: #301^400 

ml/#<DMTi£»U£^ ffJBE!Kr»2MP««6»fe^*y75Bfe4-ClMPa-fo# 
[0053] [&2] 



jHNo. 


Cfc/cm) 


Cwt%) 




















1,896 


10.68 


13.93 


: 4.8 


91.8 


90.2 


155.3 


174 




1.789 


10.69 


12.73 


6.4 


87.0 


57.1 


161.7 


176 




1.963 


9.68 


11.25 


3.8 


63.6 


1X2.9 


68.1 


173 




2,006 


10.99 
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